Upregulation of Akt signaling enhances femoral fracture healing by accelerating atrophic quadriceps recovery.
Muscle damage and disuse muscular atrophy are detrimental for fracture healing. It has been reported that the Akt signaling pathway plays a role in skeletal muscle hypertrophy and atrophy. The aim of this study was to further investigate whether promoting local muscle function through regulating Akt signaling affects fracture healing. For this purpose, we combined a rat model of short-term atrophy of the quadriceps with a femoral fracture model. In brief, botulinum toxin-A (BTX) were administered locally into the quadriceps one week before femur osteotomy to induce muscle atrophy. For the following weeks after BTX treatment, animals received injection of the Akt activator SC79 (20mg/kg/week) or the Akt inhibitor MK2206 (100mg/kg/week). We found that SC79 significantly accelerated the recovery of quadriceps weight and fiber size after BTX treatment. Moreover, animals that received SC79 injection showed greater bone callus volumes and superior femur mechanical properties. Immunological analysis revealed that the expression levels of the muscle-specific marker myosin heavy chain (MHC) were increased while expression of a negative regulator of muscle mass and function, myostatin, was decreased after SC79 treatment. Furthermore, SC79 increased the mRNA levels of the myogenic regulatory factors MyoD, MRF4 and Myf5 and promoted myotube formation in vitro. Taken together, these findings reveal that SC79 could accelerate the recovery of reversible muscular atrophy induced by BTX and subsequently promote fracture healing through activation of the Akt signaling pathway, which suggests its therapeutic potential in orthopedics.